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Obesity has a negative impact on cancer prognostic. Obese patients tend to present Volume 8 Issue 2 - 2018
at the diagnosis of breast cancer tumors with biological characteristics of greater
aggressiveness and in the follow up reduction in disease-free survival and overall

survival.
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Methods: this is a retrospective hospital based study. The dependent variable was
the progression or death by breast cancer in a 5-year follow-up and the independent
variable was obesity.

Results: the median progression free survival (PFS) and the overall survival (OS) Received: February 07,2018 | Published: March 06,2018

were calculated using the Kaplan-Meier method and the Cox regression model. The
total of 274 patients, 62% were overweight and obese. Obese patients presented a
higher proportion of larger tumors at diagnosis, between 2.0 to 5.0 ¢cm, and more
advanced staging (E III) (p = 0.007). 5-year PFS was 74,7% for non-obese and 78,7%
for the obese (p=0,796). 5-year OS was 77,4% for obese and 81,2% for non-obese
women (p=0,854). The detrimental effect of obesity in survival analyses was greater
for younger patients but, in multivariate analysis, obesity was not an independent
factor for worse prognosis.

Conclusion: This study showed obese patients present more advanced staging at
diagnosis. A long-term follow-up of these patients can detect differences in survival.
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biological characteristics of greater aggressiveness due to the degree
of tumor differentiation in relation to non-obese patients.'*!'> This
reflects in increased relapse rates and disease progression, reduction
in disease-free survival,'® and overall survival due to breast cancer.'”'®
On the other hand, weight loss is associated with a 53% reduction in
cancer-related deaths and weight loss or weight maintenance in women
from the ages of 18 to 30 years reduces the risk of postmenopausal
breast cancer.'*?

Abbreviations: WHO, world health organization; BMI, body
mass index; EMR, electronic medical record

Introduction

Cancer is a public health problem, according to the World Health
Organization (WHO),' not only because of its high mortality burden,
but also because of its increased incidence and prevalence, especially
in sites like breast, in the last two decades.>® Breast cancer is the most

prevalent cancer in women in the world and in % of the countries.* Physical and emotional disabilities in surviving breast cancer

The higher prevalence of breast cancer reflects the increase in survival
that has been observed not only in developed but also developing
countries such as Brazil.> Of the 32 million cancer survivors in the
world in 2012, 17 million were women and 6.2 million had breast
cancer.’

In 2012, 5,4% (345.000) of the new cases of cancer in women
were attributed to high Body Mass Index (BMI).® Obese women
have a higher risk of developing breast cancer than non-obese
women, being in pos-menopausal’® and premenopausal.” Obesity, in
addition to being a risk factor, is a worse prognostic factor for cancer.
According to WHO, one third of all cancer deaths in the world today
are associated to five main factors related to lifestyle and diet, among
them overweight and obesity.!* Meta-analysis studies have shown that
obesity in women increases the risk of death from breast cancer by
almost two times.'!'? Obese patients tend to present larger tumor size,
positive lymph node status, more advanced staging at diagnosis and

patients impact negatively in quality of life, social insertion and in
work. Detecting modifiable risk and prognostic factors such as obesity
related to breast cancer is extremely relevant to possible improvements
in this context.?' This study aims to evaluate the role of obesity in
the survival of women diagnosed with breast cancer considering the
presence of other prognostic factors related to the tumor.

Methods

This is a survival study of patients diagnosed with breast cancer
and its relation with obesity and tumor prognostic factors. The study
consisted of a hospital-based sample of women over 18 years of age,
with diagnostic confirmation of breast cancer, attended at a private
institution for cancer treatment in the city of Salvador, Bahia, Brazil,
in the period 2009-2012. Patients were selected through a database
search of the institution’s electronic medical record (EMR). All female
patients above 18 years of age who had diagnostic confirmation
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of breast cancer were eligible for inclusion. Patients were selected
through coding for the disease according to ICD-10 (International
Classification of Diseases, 10th edition, 1998) —c50— which includes
the histology of invasive breast carcinoma. The data collected and
the histological confirmation were obtained by consulting the medical
record and accessing the pathology reports. Obesity, defined as the
main independent variable, was classified according to the weight and
height data of the patients contained in the EMR. The Body Mass
Index (BMI) was calculated as weight (kg)/height (m), and was
divided into two variables: an obese (BMI=>30)-non-obese (BM<30)
dichotomy. Overweight was defined by BMI between 25.0 and 29.9);
GI obesity- BMI between 30 and 34.9; GII obesity - BMI between 35
and 39.9) and GIII obesity—BMI => 40.

The patients were categorized by staging of the disease according to
medical records according to the 7th edition of the TNM breast cancer.
Tumor size was categorized by size in centimeters (cm): less than 1.0
cm, 1.0 to 2.0 cm, 2.1 to 5.0 cm and greater than 5,0 cm. Axillary
lymph node involvement was defined as positive or negative lymph
node (in sentinel lymph node or axillary emptying), and the number
of lymph were not considering. The Hormonal Receptor (HR) was
categorized by the findings of immunohistochemistry as positive in
cases of estrogen and / or progesterone receptor positive, and negative
if both estrogen and progesterone receptors were negative. HER2
hyperexpression was defined as positive if immunohistochemistry was
3+ or FISH positive; HER2 negative, if the immunohistochemistry
was 1+, 2+ or negative FISH.?> Based on the findings of the Hormonal
Receptor and HER2 expression the patients were grouped by
histological subtypes in: HR positive and HER2 negative (luminal
A-like), HR and HER2 positive (luminal B-like), HR negative and
HER?2 positive (enriched by HER-2) and negative HR and negative
HER?2 (triple negative).”® For each individual, the date of diagnosis
was considered as the moment of entry into the sample in the years
2009 to 2012. Their records were tracked until the date of collection
in the period from 08/15/2015 to 09/15/2015.

The event of interest was the time between the diagnosis of the
disease and the first event defined as: progression of disease or death.
Disease progression was defined as the recurrence of cancer in patients
stages I to III who were without evidence of disease and, for patients
in stage [V, under treatment or follow-up, the progression of cancer in
primary site and /or metastases. Patients who lost or did not present
the endpoint/event of interest until the time of data analysis were
censored and included in the survival analysis, as well as patients who
died due to causes not related to breast cancer.?*

Statistical considerations

Data analysis was performed in three stages. The frequencies,
measures of central tendency and dispersion, and the association
between obesity and the covariates were calculated using the Pearson
chi-square test. The second step was the survival analysis using the
Kaplan-Meyer method, obtaining the curves and rates of Progressive
Free Survival (PFS) and Overall Survival (OS) for the whole sample
and according to the independent variable obesity and the variables
age, staging, tumor size, axillary lymph node, tumor grade, HR
expression, HER2 status and histological subtype. The survival curves
(PES and OS) for each variable were compared using the log-rank test.
In the last step Cox’s multivariate regression analysis* was performed
to evaluate the role of obesity and variables as independent prognostic
factors for breast cancer. The verification of compliance with the
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proportional hazards assumption for the variables was performed
by comparing survival curves observed with those estimated by the
Cox model. The level of significance for pre-selection of variables
using the bivariate Cox regression was 5%. All variables that met the
proportional hazards assumption were pre-selected and the backward
modeling method was stepwise; the statistical test for removal of
variables was the maximum likelihood method, with significance
level of 5% and the method for entry of the variables was the test
score, with the same level of significance. Statistical Package of
Social Sciences “SPSS” was used to carry out these analyses.

The project was submitted to the Research Ethics Committee
of the Bahia Medical School of the Federal University of Bahia on
07/07/2015 and was approved for its execution on 08/04/2015 under
the number CAAE 47385115.2.0000.5577.

Results

Atotal of 274 patients were included in the study. The patients’ ages
ranged from 25 to 90 years, with a median age of 58 years. Two-thirds
of the patients were aged >=50 years, which corresponded to 69% of
the menopausal women. 262 patients had weight (kg) and height (m)
register for calculated BMI. Seventy-two patients (28%) were obese
and ninety patients (34%) were overweight. Among obese patients,
72% had GI obesity, 22% GII obesity and 4% morbid obesity. 67,3%
of the patients had tumors smaller than 2.0 cm: 22,7% of these tumors
were smaller than 1.0 cm and 34,6% between 1.0 and 2.0 cm. Negative
lymph node occurred in 64,1% of the women. Staging distribution
showed that most patients were diagnosed in the initial stages I, 40,4%
and 11, 33,2%. 18,5% percent had stage III disease and 7,9% were
stage IV at diagnosis. The histological characterization of the tumors
was 16,9% GI, 46,7% GII and 36,4% GIII. The hormonal receptor
(HR) was positive in 77% of the women and HER-2 expression,
positive in 17,1%. The most frequent histological subtype was HER2
negative and HR positive with 66,9% of the tumors, followed by
triple negative (16,3%), HR positive and HER2 positive (10,4%) and
enriched by HER2 (6,3%). The proportion of consecutive patients
who progressed was 20% (n = 55) and the proportion of patients who
died was 16,8%(n = 46).

There was no difference in the proportion between obese and non-
obese patients in relation to the variables as age (> = 50 years and <50
years), menopausal status, axillary lymph node involvement, staging
and expression of HR, HER2 and histological subtype. Obese patients
had proportionally more higher proportion of larger tumors between
2 to 5 cm, 45,9% versus 39,6% for non-obeses, whereas non-obese
patients had a higher proportion of tumors less than 1.0 cm, 25,7%(p
= 0.007). Obese patients were more likely to have advanced local
disease, E 111 27,4%vs 15,9% in non-obese, while non-obese patients
had initial staging disease, EI in 42,6% vs. 32,9% for obese (p =0.007)
(Table 1). The proportion of breast cancer progression was similar
for obese and non-obese patients: 22% and 19,6%, respectively. The
proportion of deaths due to breast cancer did not differ for obese
patients, 17,5% compared to non-obese, 16%.

The follow-up for progression had a median of 44 months +/-
20.3 months, a minimum of three months and a maximum of 79
months. For the death event, the median follow-up was 46 months
+/- 19.4 months, minimum three months and maximum of 79 months.
Estimated 1-year and S-year overall survival (OS) was 96,6% and
79,3%, respectively. 1-year and 5-year of progression-free survival
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(PFS) was 93%and 77,5%, respectively. OS rates were worse for non-
obese women (89,4% versus 91,4% for obese) in the first two years,
with curves crossing after the third year of follow-up, and 5-years
OS was 77,4% in obese and 81,2% in non-obese (Figure 1). 2-year
PFS did not differ between obese and non-obese women: 87,3% and
85,2%, respectively. There was a non-significant S-year difference of
74,7% for obese and 78,7% for non-obese with trend of withdrawal
from PFS curves (Figure 2). Survival analysis, according to the
prognostic variables for breast cancer, obesity, menopausal status and
HER2 expression did not differ in relation to PFS and OS. Tumors
smaller than 1.0 cm had 5-year OS and PFS of 98,2% compared to
significantly lower survival rates for tumors over 5.0 cm in 2- and
S-years, from 53,8% and 34,6% for OS and 53,8% and 38,5% for PFS,
respectively. Patients with positive lymph node had worse survival
than those with negative lymph node: 5-years OS and PFS were
63,2% and58,5%,respectively in positive lymph node. 5-years OS
was 95,4% in stages I, 87,4% in stages 11, 40,9%, Il and 19,9% in IV,
S-year PFS was 97,0% in stage I, 89,5% in 11, 46,3% in Il and 15,9%
in IV (Table 2). 5-year OS was 98,9% for well differentiated patients
and 71,2% for the poorly differentiated; 5-year PFS was 99,6% for the
well differentiated compared to 69,2% for the poorly differentiated
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ones. Patients HR negative had worse survival than those HR positive:
S-year OS and PFS were 60,8% and 61,7%, respectively. In relation to
the histological subtypes, triple negative tumors presented the worst
S-year OS and PFS 54,5% and 53,8%, respectively (Table 2).

Survival Functions
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Figure | Kaplan-Meier estimates of overall survival by obesity at baseline for
obese versus non-obese patients.

Table | Characteristics of patients by the prognostic variables of the tumor according to obesity

Variable Obese
N
Age, Years
<50 23
>=50 51
Menopause
Postmenopause 35
Premenopause 18
Tumor size
<1,0 cm 12
1,0-2,0cm 25
2,1-5,0cm 34
>5,0cm 3
Axillary Lymph Nodes
Positive 28
Negative 40
Stage
I 24
I 26
111 20
v 3
Histologic Grade
Grade 1 5
Grade II 32
Grade 111 24
Hormonal Receptor (HR)
Positive 56
Negative 18
HER2
Positive 17
Negative 29
Histologic Subtype
HR positive and HER2 negative* 47
HR positive and HER2 positive 10
HR negative and HER2 positive 6
HR negative e HER2 negative 11

Non Obese P
% N % value
31,1 68 36,2
68,9 120 63,8 0.52
66,0 99 68,3
34,0 46 31,7 1
16,2 46 25,7
33,8 70 39,1
45,9 53 29,6
4,1 10 5,6 0,007
41.2 60 34,4
58,8 114 65,6 0,4
32,9 78 42,6
35,6 61 33,3
27,4 29 15,9
4,1 15 8,2 0,007
8,2 32 20,6
52,5 67 432
39,3 56 36,2 0,08
75,7 141 76,2
243 44 23,8 1,0
37 57 26,9
63 155 73,1 0,23
63,5 122 66,3
13,5 18 9,8
8,1 11 6,0
14,9 33 17,9 0,7

*HR Hormonal Receptor
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Table 2 Two-year and five-year Overall Survival (OS) and Progression-Free Survival (PFS) according to variables prognostic of the tumor

Variables OS* oS PFS** PFS
2-years %  S-years %  p value 2-years %  S-years %  p value
Age, Years
<50 81,0 77,0 86,0 67,8
>=50 92,8 84,1 0,015 96,0 84,1 0,003
Obesity
Obese 91,4 77,4 87,3 74,7
Non-Obese 89,4 81,2 0,854 85,2 78,7 0,796
Menopause
Postmenopause 89,8 80,9 90,5 82,9
Premenopause 85,4 74,5 0,195 78,0 73,8 0,097
Size tumor
<1,0 cm 98,2 98,2 98,3 99,3
1,0-2,0cm 95,0 85,0 91,8 84,4
2,1-5,0 cm 84,3 67,2 78,9 66,2
>5,0 cm 53,8 34,6 0,000 53,8 38,5 0,000
Axillary lymph nodes
Sim 77,3 63,2 68,7 58,5
Nao 96,8 87,6 0,000 95,6 90,4
0,000
Staging
1 99,0 95,4 99,1 97,0
I 94,1 87,4 92,0 89,5
I 75,8 40,9 66,5 46,3
v 60,1 19,9 0,000 45,9 14,9 0,000
Histologic grade
Grade I 98,9 98,9 99,6 99,6
Grade II 93,8 86,4 88,9 86,8
Grade 11 84,9 71,2 0,000 81,4 69,2 0,004
Hormonal Receptor (HR)
Positive 95,0 85,0 92,6 83,6
Negative 71,8 60,8 0,000 65,8 61,7 0,000
HER2
Positive 89,0 79,5 86,6 80,7
Negative 90,1 79,9 0,96 86,5 78,1 0,732
Histological subtype
HR positive and HER2 negative* 95,4 84,8 92,0 83,3
HRpositiveand HER2 positive 89,0 83,4 92,4 82,3
HR negative and HER2 positive 94,1 77,6 88,2 82,4
HR negative and HER2 negative 63,6 54,5 0,000 60,4 53,8 0,000

*HR Hormonal Receptor
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Differences were observed in the comparison of survival curves by
the variable obesity and other covariables, represented by a marked
reduction of OS and PFS for younger patients, age less than 50 years,
and tumor size greater than 5.0 cm in obese patients. 5-year OS in
younger women ranged from 33% in obese and 75% in non-obese,
and PFS differed from 45% in obese to 74% in non-obese women.

In univariate analysis, all variables met the assumptions of
“proportional hazards” except obesity, but because it was the main
independent variable in the study, it was mandatory that it enter the
model. All other variables met the assumption being included in
the multivariate analysis for the progression and death events. The
multivariate analysis showed that positive lymph node increased
four times the risk of death; tumor size greater than 2.0 cm, three
times. Triple negative histological subtype increased 4.5 times the
risk of death. For disease progression, patients being younger than
50 years increased the risk twice. Lymph node positive increased the
risk five times, tumor size greater than 2.0 cm-two a half times and
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HR negative-three times, constituting independent factors of worse
prognosis for progression (Table 3).
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Figure 2 Kaplan-Meier estimates of progression free survival by obesity at
baseline for obese versus non-obese patients.

Table 3 Multivariate analyses of COX for the variable obesity and covariates, according to progression and death

Variable PFS*

HR*** 95% CI
Age < 50 years 1.97 1.08-3.61
Axillarlymph node positive 4.7 2.39-9.24
Size tumor >2 cm 2.64 1.39-5.02
Hormone Receptor Negative 2.99 1.62-5.53

Triple negative Subtype

0S**
p value HR 95% CI p value
0
0.027 4.53 2.15-9.56 0
0.003 3.11 1.47-6.8 0.003
0

4.47 2.11-9.49 0

*PFS Progression-Free Survival
*#0S Overall Survival
*HR Hazard Ratio; Cl Confidence Interval

Discussion

In this retrospective analysis, the results are comparable with data
from international literature and population-based studies in Brazil
regarding the median age at diagnosis and menopause as the most
frequent status in women with breast cancer,?° biologic prognostic
tumor like HR status, HER2 and histological subtypes.?'*3 The current
study demonstrated that patients in local advanced stages, III and IV,
were 19% and 8% respectively, which was comparable to data from
Brazilian studies.?s

The present study demonstrated that 62% of the patients with breast
cancer were overweight and 28% obese. This was higher than the
proportion of the Brazilian population overweight in 2014 (52.5%)%
and higher than the proportion of women diagnosed with breast
cancer in European and American studies. In a cohort of 460 women
with breast cancer in Geneva, Switzerland, 26% were overweight and
19% were obese. In a case series study in Baltimore, USA, with
996 patients, 49% of the patients were overweight and obese.'* The
BIG 02-98 showed that 19% of the patients were obese.!” A Brazilian
study by Sampaio et al.*® and a Mexican study by Arce-Salinas et al.”’
presented data on the proportion of obesity and overweight of 70%
and 74%, respectively, in women with breast cancer, slightly larger
but comparable to the current study.

Factors of worse prognosis for breast cancer such as tumor
size (greater than 2 cm) and more advanced staging (IIT and IV) at
diagnosis had a statistically significant higher proportion in obese

patients in compared to non-obese patients. Data from the international
literature corroborate these findings: in Geneva, Switzerland, obese
patients had a higher prevalence of nodal disease (54%) and a higher
proportion of disease in stages II to II.*° In the study by Cuy et al.'*
overweight and obesity were associated with more advanced disease
staging (stages II to IV). In a cohort of pre-menopausal patients in
England, obese patients had significantly larger tumors (>2.0 cm),
poorly differentiated tumors, axillary lymph nodes positive, and
HER?2 expression than those with normal weight.'® In the BIG 02-98
study, obese patients had more advanced disease staging with larger
tumors (2.1 to 5 centimeters) and axillary lymph nodes positive in
the diagnosis than non-obese patients.!” A European study in Turkey
in pre-menopausal women, obese women had a significantly higher
proportion of undifferentiated tumors, angiolymphatic infiltration,
histologic subtypes enriched by HER2 and triple negative.*

The 5-year overall survival of 79% in this study was equivalent to
the results of age-standardized population-based survival studies? and
hospital-based in Brazil.’*° The population-based study demonstrated
that age-standardized 5-year survival for breast cancer in 34 countries
was around 80% and in Brazil in 2009 it was 87%.? Yet in population-
based studies such as that of Coleman et al.*’ data from the city of
Campinas, Sao Paulo, Brazil, showed a 5-year survival of only 40%.
There is a trend to improvement in breast cancer survival in different
continents, but with variations in these rates by countries, and in
different areas in the same country like Brazil, from the attribution of
investment, allocation of resources and public health.?
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Patients with HER2 positive and negative status had the same
survival in this study. This is justified by the access to anti-HER2
cancer therapy for all these patients, which does not correspond to the
reality for all breast cancer patients in Brazil: patients who only have
access to the country’s public health service (SUS), the anti-HER2
therapy has been available only for adjuvant treatment from 2013.
To this day, it is still not available in metastatic diseases. This impact
is reflected in worse survival and estimation of premature deaths in
Brazil in patients with HER2 expression due to the lack of access to
anti-HER?2 therapies, as shown in the study by Debiase et al.*!

In the present study, lymph node positive, tumor size greater
than 2.0 cm and triple negative histologic subtype were independent
factors of worse prognosis for death. Age under 50 years, positive
lymph node, tumor size greater than 2.0 cm and negative Hormonal
Receptor were independent factors of worse prognosis for progression,
and these findings are in agreement with established knowledge.*
Obese patients younger than 50 years had worse survivals than non-
obese patients. These data reproduce meta-analysis results,'"'> which
evaluated the relationship between obesity and breast cancer, showing
a worse survival rate in pre-menopausal obese patients, with a 75%
higher risk of breast cancer deaths comparing with postmenopausal
obese patients with 47%.!!

Acriticism of the current study is the short follow-up time of the
patients: median follow-up for progression and death was 44 and 46
months, respectively. In early breast cancer, which constitutes the
largest representation of the current study, late recurrences and deaths
occurring after 5 to 10 years® and a follow-up beyond 10 years is
necessary. Ewertz and collaborators'® followed obese and non-obese
patients with breast cancer and observed a significantly greater risk of
distance recurrence and lower overall survival for obese patients from
10 years of follow-up.

Recognizing and intervening in modifiable factors such as obesity
is of great relevance in improving prognosis of breast cancer, whether
in the context of integral individual or collective care. The studies
demonstrate the importance of weight control and healthy lifestyle
habits through diet and regular physical activity, in reducing risk and
improving the prognosis of the disease.!*2044
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